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1987 SUMMARY OF EXPERIMENTS 
BARLEY AGRONOMY 
(i) Phenological Development and Yield of Barley. K.J. Young, P.A. Portmann 
and M.W. Perry 
1. Barley variety x time of planting trials. Trials 87E6, 87MT45, 
87SG11 and 87ES8. 
2 0 Barley varieties: Time of planting x time of flowering. Trials 
87ES6 and 87ES7. 
(ii) Nitrogen Nutrition of Barley. K.J. Young, M.G. Mason and T.N. Khan 
1. Nitrogen nutrition and time of sowing for winter and spring 
barley varieties. Trials 87E2, 87ES1, 87MT1 (cancelled). 
2. Barley Powdery Mildew: Effect on nitrogen response. Trial 87E7. 
(iii) General Barley Aronomy. K.J. Young. 
1. The optimum seeding rate of winter and spring barley varieties at 
two plantings dates. Trial 87E31. 
(iv) The Impact of Cereal Aphids and the Yield of Barley. .M. Grimm and 
K.J. Young 
1. Barley variety x cereal aphids. Trials 87E32 and 87ES40 
















































Barley variety x time of planting 
To study phenological development and its effect on yield in 
a range of barley cultivars at four planting dates. 
87E6 
Various - see treatments 
Times of plantings in blocks, varieties randomized within. 
Four planting dates: 
(1) April 16, (2) May 7, (3) May 29, (4) June 24. 
Twelve varieties: 
Stirling, Moondyne, WI2584, WA3073, WU/36, WU/44, Igri, 






1.7 m (planted), 1.42 m (harvested) x 15 m (planted), 10 m 
(harvested). 
Esperance Downs Research Station 
See treatments 
Basal: Agras No. 1 @ 155 kg/ha. 
Topdressed: Agras 120 kg/ha, 8 weeks after planting. 





















(T x V) 














0.1, LSD 95'\, 357 kg/ha 













































* Severe headloss prior to machine harvesting caused a significant reduc
iton 
in yield. Refer to grain yield from quadrat cuts for a more accurate yield 























I Table 2. Occurrence of anthesis, Z57 (day of the year) 
I 
Planting date 
Variety (Origin) A.pril 16 May 7 May 29 June 24 
I 74S/311 (WA.) 246 255 266 279 77S/394 (WA.) 248 259 271 282 
77S/399 (WA.) 251 260 269 283 
I Ig
ri (UK) 270 274 281 299 
Moondyne (WA.) 250 258 267 279 
O'Connor (WA.) 233 246 259 273 
Schooner (SA.) 234 246 258 269 
I Stirling (WA.) 232 245 258 268 WA.3078 (UK) 265 271 280 301 
WI2584 (SA.) 248 258 268 275 
I WU36 (?) 
264 268 280 300 
WU45 (?) 266 271 283 300 
I p < (Times) 0.001, LSD 95'\, 1.1 days p < (Varieties) 0.001, LSD 95'\, ·1.4 days 
p < (T X V) 0.001 
I LSD 95'\ (T x V) 3.0 days CV'\ 0.7'\ 
I Table 3. Duration to anthesis, Z57 (days) 
I Planting date 
Variety (Origin) April 16 May 7 May 29 June 24 
I 74S/311 (WA.) 140 128 117 104 
77S/394 (WA.) 142 131 122 107 
I 77S/399 (WA.) 145 133' 120 108 Igri (UK) 164 147 132 124 
Moondyne (WA.) 144 131 118 104 
I 
O'Connor (WA.) 127 119 110 98 
Schooner (SA.) 128 120 109 94 
Stirling (WA.) 126 118 109 93 
WA.3078 (UK) 159 144 131 126 
I WI2584 (SA.) 142 131 119 100 WU36 (?) 158 141 131 125 
WU45 (?) 160 144 134 125 
I p < (Times) 0.001, LSD 95'\, 1.1 days 
p < (Varieties) 0.001, LSD 95'\, 1.4 days 








Table 4. Occurrence of physiolog~l maturity (day of the year) as indicated I by loss of green from the ped~ncle 
Planting date I Variety (Origin) April 16 May 7 May 29 June 24 
74S/311 (WA) 310 309 314 317 I 
77S/394 (WA) 311 310 315 327 
77S/399 (WA) 310 313 314 325 
Igri (UK) 318 320 321 331 I Moondyne (WA) 311 311 315 320 
O'Connor (WA) 310 306 310 318 
Schooner (SA) 305 300 309 316 I Stirling (WA) 300 300 303 313 
WA3078 (UK) 317 315 321 333 
WI2584 (SA) 307 308 311 314 I WU36 (?) 315 314 321 333 WU45 (?) 317 315 321 333 
p < (Times) 0.001, LSD 95'\., 1.0 days I 
p < (Varieties) 0.001, LSD 95'\., 1.6 days 
p < (T X V) 0.001 I LSD 95'\. (T x V) 3.2 days CV'\. 0.6'\. 
Table 5. Duration to physiological maturity (days) 
I 
Planting date I 
Variety (Origin) April 16 May 7 May 29 June 24 
I 
74S/311 (WA) 204 182 165 142 
77S/394 (WA) 205 183 166 152 I 77S/399 (WA) 204 186 165 150 
Igri (UK) 212 193 172 156 
Moondyne (WA) 205 184 166 145 
O'Connor (WA) 204 179 161 143 I Schooner (SA) 199 173 160 141 
Stirling (WA) 194 173 154 138 
WA3078 (UK) 211 188 172 158 I WI2584 (SA) 201 181 162 139 
WU36 (?) 209 187 172 158 
WU45 (?) 211 188 172 158 
I 
p < (Times) 0.001, LSD 95'\., 1.0 days 
p < (Varieties) 0.001, LSD 95'\., 1.6 days I p < (T X V) 0.001 






I Table 6. Duration of grain filling period (days) 
I 
Planting date 
Variety (Origin) April 16 May 7 May 29 June 24 
I 74S/311 (WA) 64 54 48 38 77S/394 (WA) 63 52 44 45 
77S/399 (WA) 59 53 45 42 
I Igri (UK) 
48 46 40 32 
Moondyne (WA) 62 53 48 41 
O'Connor (WA) 77 59 51 45 
Schooner (SA) 70 53 51 47 
I Stirling (WA) 68 55 46 45 WA3078 (UK) 52 44 41 32 
WI2584 (SA) 59 50 44 39 
I WU36 (?) 
51 46 41 33 
WU45 (?) 51 44 38· 33 
I p < (Times) 0.001, LSD 95'1&, 1.7 days p < (Varieties) 0.001, LSD 95'1&, 1.8 days 
p < (T X V) 0.001 
I LSD 95'1& (T x V) 3.9 days CV'I& 4.6'1& 
I Table 7. Establishment counts (plants/m2) 
I Planting date 
Variety (Origin) April 16 May 7 May 29 June 24 
I 74S/311 (WA) 68.7 105.3 120.6 148.4 
77S/394 (WA) 38.4 73.7 95.0 75.3 
I 77S/399 (WA) 35.9 59.1 76.2 78.7 Igri (UK) 31.9 55.0 68.7 65.9 
Moondyne (WA) 66.6 108.4 140.3 141.9 
I 
O'Connor (WA) 72.2 112.2 136.2 163.4 
Schooner (SA) 65.6 99.4 131.2 129.1 
Stirling (WA) 80.9 104.1 120.6 132.8 
WA3078 (UK) 47.2 80.3 113.4 109.7 
I WI2584 (SA) 61.6 89.7 103.7 105.9 WU36 (?) 45.0 81.2 125.0 143.7 
WU45 (?) 40.6 85.6 90.0 101.6 
I p < (Times) 0.001, LSD 95'1&, 10.0 pl/m2 
p < (Varieties) 0.001, LSD 95'1&, 8.1 pl/m2 
I p < (T X V) 0.001 LSD 95'1& (T x V) 18.4 pl/m2 





Table 8. Lodging score (0-10 scale) on 13/11/87 
Planting date 
Variety (Origin) April 16 May 7 May 29 
74S/311 (WA) 5.3 6.3 4.0 
77S/394 (WA) 5.0 4.0 2.3 
77S/399 (WA) 8.3 7.3 5.0 
Igri (UK) 0.3 o.o o.o 
Moondyne (WA) 5.3 4.7 4.7 
O'Connor (WA) 7.0 7.3 5.3 
Schooner (SA) 6.7 6.7 7.3 
Stirling (WA) 9.3 7.0 7.7 
WA3078 (UK) 0.3 0.3 o.o 
WI2584 (SA) 4.0 4.0 4.3 
WU36 (?) o.o 0.0 o.o 
WU45 ( ?) o.o o.o o.o 
p < (Times) 0.001, LSD 95'1o, 0.7 
p < (Varieties) 0.001, LSD 95'1o, 0.8 
p < (T X V) 0.001 
LSD 95'1o (T x V) 1.6 
CV'Io 28.0'1o 








P < (Times) 
P < (Varieties) 
P < (T x V) 
LSD 95'1o (T x V) 
CV'Io 
Planting 







0.01, LSD 95'1o, 720 kg/ha 

















































































P < (Times) 
P < (Varieties) 
P < (T x V) 
LSD 95'\ (T x V) 
CV'\ 
Planting 







0.05, LSD 95'\, 944 kg/ha 












P < (Times) 
P < (Varieties) 
P < (T x V) 




































































P < (Varieties) 
P < (T x V) 









0.05, LSD 95%, 418 kg/ha 


















Table 13. Number of grains per head (calculated) 
Planting date 
Variety (Origin) April 16 May 7 May 29 
77S/394 (WA) 22.2 24.2 20.4 
Moondyne (WA) 28.9 27.6 29.6 
Stirling (WA) 25.4 21.1 23.0 
WA3078 (UK) 34.2 29.8 28.2 
WI2584 (SA) 25.5 23.2 19.2 
WU36 (?) 29.5 28.7 28.2 
p < (Times) N.S. 
p < (Varieties) 0.001, LSD 95%, 2.3 grains 
p < (T X V) N.S. 

























































Table 14. Harvest index 
Planting date 
Variety (Origin) April 16 May 7 May 29 
77S/394 (WA) 0.314 0.385 0.360 
Moondyne (WA) 0.310 0.322 0.356 
Stirling (WA) 0.292 0.291 0.309 
WA3078 (UK) 0.356 0.343 0.360 
WI2584 (SA) 0.365 0.388 0.356 
WU36 (?) 0.326 0.345 0.366 
p < (Times) N.S. 
p < (Varieties) 0.001, LSD 95~, 0.029 
p < (T X V) N.S. 
LSD 95~ (T x V) 0.060 
CV~ 10.2~ 








P < (Times) 
P < (Varieties) 
P < (T x V) 









0.1, LSD 95~, 0.17 g 









































P < (Times) 
P < (Varieties) 
p < (T X V) 









0.5, LSD 95'1t., 305 kg/ha 











3,251 3, 728 









P < (Times) 
P < (Varieties) 
P < (T x V) 
LSD 95'1t. (T x V) 
CV'It. 
NR = Not recorded 
Planting 







0.05, LSD 95'1t., 1.1 kg/ha/day 



































































Table 18. Duration to the occurrence of rapid elongation (Days) 
Planting date 
Variety (Origin) April 16 May 7 May 29 
77S/394 (WA) NR NR NR 
Moondyne (WA) 89 78 76 
Stirling (WA) 86 66 68 
WA3078 (UK) 108 96 88 
WI2584 (SA) 93 69 70 
WU36 (?) 115 94 92 
p < (Times) 0.001, LSD 95'\, 1.2 days 
p < (Varieties) 0.001, LSD 95'\, 1.8 days 
p < (T x V) 0.001 









Table 19. Rate of dry matter production (kg/ha/day) from planting to anthesis 
Planting 
Variety (Origin) April 16 May 7 
77S/394 (WA) 59.3 73.5 
Moondyne (WA) 72.1 71.7 
Stirling (WA) 58.4 69.6 
WA3078 (UK) 53.4 80.4 
WI2584 (SA) 55.9 61.0 
WU36 (?) 56.7 84.6 
P < (Times) 0.01, LSD 95'\, 8.2 kg/ha/day 
P < (Varieties) N.S. 
P < (T x V) N.S. 




















Table 20. Aver~ge stem length (cm) I 
Planting date 
May 7 May 29 June 24 I Variety (Origin) April 16 
73.3 66.3 
91.3 80.3 
82.7 77 .o 
57.3 I 84.0 73.7 
77S/394 (WA) 69.0 
Moondyne (WA) 85.0 





60.7 I 67.7 
WA3078 (UK) 76.3 
WI2584 (SA) 71.0 
WU36 (?) 83.7 
I p ( (Times) 0.001, LSD 95'\, 2.7 cm 
p ( (Varieties) 0.001, LSD 95'\, 4.6 cm 
I 
p ( (T X V) 0.1 















































Barley variety x time of planting 
To study phenological development and its effect on yield in 
a range of barley cultivars at four planting dates 
87MT45 
Various - see treatments 
Times of plantings in blocks, varieties randomized within 
Four planting dates: 
(1) April 24, (2) May 13, (3) May 28, (4) June 8. 
Twelve varieties: 
Stirling, Moondyne, WI2584, WA3073, WU/36, WU/44, Senta, 
77S/394, 77S/396, 74S/311, O'Connor, Schooner 
3 
1.7 m (planted, 1.42 m (harvested) x 15 m (planted), 10 m 
(harvested) 
Mount Barker Research Station 
See treatments 
Basal: Agras No. 1, 150 kg/ha 
Topdressed: Agran 140 kg/ha, 6 weeks after planting 
-13-
Table 21. Grain yield (kg/ha), machine harvested 
Planting date 
Variety (Origin) A.pril 24 May 13 May 28 
74S/311 (WA.) 4,466 5,703 5,591 
77S/394 (WA.) 5,085 5,383 5,566 
77S/399 (WA.) 4,902 5,337 5,100 
Moon dyne (WA.) 4,489 5,931 5,222 
O'Connor (WA.) 4,192 5,635 4,972 
Schooner (SA.) 3,802 5,543 4,759 
Senta (USA.) 2,001 2,160 1,857 
Stirling (WA.) 3,642 4., 810 4,489 
WA.3073 (UK) 4,483 5,360 4,008 
WI2584 (SA.) 4,856 5,314 5,451 
WU36 (?) 4,466 4,925 4,650 
WU45 (?) 4,008 5,383 4,524 
p < (Times) 0.05, LSD 95,, 378 kg/ha 
p < (Varieties) 0.001, LSD 95,, 466 kg/ha 
p < (T x V) N.S. 
LSD 95, (T x V) 970 kg/ha 
CV' 12.5' 
Table 22. Occurrence of anthesis, Z57 (Day of the year) 
Planting date 
Variety (Origin) A.pril 24 May 13 May 28 
74S/311 (WA.) 250 262 272 
77S/394 (WA.) 253 264 274 
77S/399 (WA.) 258 267 277 
Moondyne (WA) 257 264 274 
O'Connor (WA) 242 255 265 
Schooner (SA) 239 257 265 
Senta (USA.) 286 295 299 
Stirling (WA) 241 255 265 
WA.3073 (UK) 270 279 292 
WI2584 (SA.) 256 265 273 
WU36 (?) 270 281 289 
WU45 (?) 273 282 292 
p < (Times) Cl.OOl, LSD 95,, 2.8 days 
p < (Varieties) 0.001, LSD 95,, L5 days 
p < (T X V) 0.001 





































































Table 23. Duration, planting to anthesis (days) 
Planting 
Variety (Origin) April 24 May 13 
74S/311 (WA) 136 129 
71S/394 (WA) 139 131 
77S/399 (WA) 144 134 
Moondyne (WA) 143 131 
O'Connor (WA) 128 122 
Schooner (SA) 125 124 
Senta (USA) 172 162 
Stirling (WA) 127 122 
WA3073 (UK) 156 146 
WI2584 (SA) 142 132 
WU36 (?) 156 148 
WU45 (?) 159 149 
p < (Times) 0.001, LSD 95,, 2.8 days 
p < (Varieties) 0.001, LSD 95,, 1.5 days 
p < (T X V) 0.001 





























Table 24. Occurrence of physiological maturity (Day of the year) indicated by 
loss of green from the peduncle 
Planting date 
Variety (Origin) April 24 May 13 May 28 June 8 
74S/311 (WA) 310 321 323 323 
71S/394 (WA) 318 319 329 329 
71S/399 (WA) 315 317 327 329 
Moondyne (WA) 319 326 327 324 
O'Connor (WA) 311 315 325 324 
Schooner (SA) 304 313 321 327 
Senta (USA) 329 330 331 333 
Stirling (WA) 303 309 318 321 
WA3073 (UK) 318 321 329 334 
WI2584 (SA) 315 309 320 324 
WU36 (?) 320 329 331 335 
WU45 (?) 323 327 333 333 
p < (Times) 0.001, LSD 95,, 1.3 days 
p < (Varieties) 0.001, LSD 95,, 2.8 days 
p < (T X V) 0.001 




Table 25. Duration, planting to physiological maturity (days) I 
Planting date 
Variety (Origin) April 24 May 13 May 28 June 8 I 
74S/311 (WA) 196 188 175 164 I 77S/394 (WA) 204 186 181 170 
77S/399 (WA) 201 184 179 170 
Moondyne (WA) 205 193 179 165 
O'Connor (WA) 197 182 177 165 I Schooner (SA) 190 180 173 168 
Senta (USA) 215 197 183 174 
Stirling (WA) 189 176 170 162 I WA3073 (UK) 204 188 181 175 
WI2584 (SA) 201 176 172 165 
WU36 (?) 206 196 183 176 
WU45 (?) 209 194 185 174 I 
p ( (Times) 0.001, LSD 95'1&, 1.3 days I p ( (Varieties) 0.001, LSD 95'1&, 2.8 days 
p ( (T X V) 0.001 
LSD 95'1& (T x V) 5.5 days I CV 'I& 1. 9'1& 
Table 26. Duration of grain filling period (days) I 
Planting date I 
Variety (Origin) April 24 May 13 May 28 June 8 
74S/311 (WA) 60 60 51 46 I 
778/394 (WA) 65 56 ss 48 
778/399 (WA) 57 so so 48 I Moondyne (WA) 62 62 53 44 
O'Connor (WA) 69 60 60 53 
Schooner (SA) 65 57 56 57 
Senta (USA) 43 35 32 32 I Stirling (WA) 62 54 54 53 
WA3073 (UK) 48 42 37 36 
WI2584 (SA) 59 44 47 48 I WU36 (?) 50 48 42 38 
WU45 (?) 50 45 41 36 
p ( (Times) 0.001, LSD 95'1&, 2.9 days I 
p ( (Varieties)· 0.001, LSD 95'1&, 2.8 days 
p ( (T X V) 0.01 I LSD 95'1& (T X V) 6.0 days 
































p < (Times) 0. 05, 
p < (Varieties) 0.01, 
p < (T :it V) 0.05 









LSD 95'\, 436 


















Table 28. Total dry matter (kg/ha at 0'\ moisture) 
Planting date 
Variety (Origin) April 24 May 13 May 28 
77S/394 (WA) 11,210 11,327 11,978 
Moondyne (WA) 10,988 13,306 11,502 
Stirling (WA) 8,138 10,744 9,363 
WA3073 (UK) 10,122 13,713 9,469 
WI2584 (SA) 10,975 11,914 10,328 
WU36 (?) 11,083 11,621 11,857 
p < (Times) 0.01, LSD 95'\, 686 kg/ha 
p < (Varieties) 0.01, LSD 95'\, 952 kg/ha 
p < (T X V) 0.1 

























P < (Times) 
P < (Varieties) 
p < (T X V) 









0.05, LSD 95'1!., 0.038 


























P < (Times) 
P < (Varieties) 
P < (T x V) 









0.05, LSD 95'1!., 0.15 g 















































































Barley variety x time of planting 
To study phenological development and its effect on yield in 
a range of barley cultivars at four planting dates 
87SG11 
Various - see treatments 
Times of plantings in blocks, varieties randomized within 
Four planting dates: 
(1) May 16, (2) June 2, (3) June 15, (4) July 1 
Five varieties: 
Stirling, Moondyne, WI2584, WA3073, IB/286 (Due to a large 
amount of contamination the winter variety WA3073 was dropped 
from the trial). 
3 
1.7 m (planted), 1.42 m (harvested) x 15 m (planted), 10 m 
(harvested) 
Salmon Gums Research Station 
See treatments 
Basal: Plain super 104 kg/ha 
-19-










p < (Times) 0.001, 
p < (Varieties) 0.001, 
p < (T X V) N.S. 
LSD 
LSD 




























Table 32. Grain yield (kg/ha at 10~ moisture) from hand harvested quadr.ats 












P < (Times) 
P < (Varieties) 
P < (T x V) 
LSD 95~ (T x V) 
CV~ 
0.1, LSD 95~, 565 kg/ha 





































































p < (Times) 0.05, 
p < (Varieties) N.S. 
p < (T X V) 0.1 







LSD 95<1o, 898 kg/ha 
kg/ha 










p < (Times) N.S. 
p < (Varieties) 0.001, 
p < (T X V) N.S. 







LSD 95<1o, 0.049 
-21-
Planting date 







































p < (Times) N.S. 
p < (Varieties) 0.001, 
p < (T X V) 0.05 







LSD 95'1&, 0.23 g 
Planting date 



















p < (Times) 0.001, 
p < (Varieties) 0.001, 
p < (T X V) 0.1 
LSD 
LSD 




















































Table 37. Occurrence of physiological maturity (day of the year) as indicated 














< (Varieties) 0.001, 
p < (T X V) N.S. 
LSD 
LSD 





























p < (Times) N.S. 
p < (Varieties) 0.001, 
p < (T X V) 0.1 
LSD 







































Table 39. Duration to anthesis, Z57 (days) 












P < (Times) 
P < (Varieties) 
P < (T x V) 
LSD 95'\ (T x V) 
CV'\ 
0.01, LSD 95'\, 5.1 days 




















p < (Times) 0.001, 
p < (Varieties) 0.001, 
p < (T X V) N.S. 
LSD 
LSD 














































































Table 41. Plant establishment counts (plants/m2) 
Planting 
Variety (Origin) May 16 June 2 
IB/286 (Mexico) 74.7 79.4 
Moondyne (WA) 77.2 87.5 
Stirling (WA) 75.0 85.9 
WI2584 (SA) 58.1 77.5 
p < (Times) N.S. 
p < (Varieties) 0.01, LSD 95~, 11. 5 plants/m2 
p < (T X V) N.S. 



























Barley variety x time of planting 
To study phenological development and its effect on yield in 
a range of barley cultivars at four planting dates 
87ES8 
Various - see treatments 
Times of plantings in blocks, varieties randomized within 
Four planting dates: 
(1) May 4, (2) May 22, (3) June 9, (4) June 26 
Five varieties 
Stirling, Moondyne, WI2584, WA3073, WU/36 
3 
1.7 m (planted), 1.42 m (harvested) x 15 m (planted), 10 m 
(harvested) 
Melijinup Field Station 
See treatments 
Basal: Agras plus trace elements, 160 kg/ha 
Topdressed: Agran 34.0, 90 kg/ha 









































P < (Times) 
P < (Varieties) 
P < (T x V) 








0.05, LSD 95'?&, 859 kg/ha 


















Table 43. Occurrence of anthesis, Z57 (day of the year) 
Planting date 
Variety (Origin) May 4 May 22 June 9 
Moondyne (WA) 257 274 281 
Stirling (WA) 241 256 269 
WA3073 (UK) 270 283 291 
WI2584 (SA) 260 267 278 
WU36 (?) 274 285 292 
p < (Times) 0. 001, LSD 95'?&, 3.6 days 
p < (Varieties) 0.001, LSD 95'?&, 3.1 days 
p < (T X V) 0.1 















Table 44. Occurrence of physiological maturity (day of the year) as indicated 
by loss of green from the peduncle 
Planting 
Variety (Origin) May 4 May 22 
Moondyne (WA) 306 313 
Stirling (WA) 299 306 
WA3073 (UK) 306 315 
WI2584 (SA) 299 306 
WU36 (?) 308 325 
p < (Times) 0.001, LSD 95'\, 2.2 days 
p < (Varieties) 0.001, LSD 95'\, 3.1 days 
p < (T X V) 0.1 
LSD 95'\ (T x V) 6.0 days 
CV'\ 1. 2'\ 







P < (Times) 
P < (Varieties) 
P < (T x V) 








0.05, LSD 95'\, 3.2 days 

































































p < (Aphicide) 
p < (Granules) 
p < (Variety) 
p < (A X G) 
p < (A x V) 
p < (G x V) 
p < (A X G x V) 










N. S., LSD 95'1!., 0 
N. S., LSD 95'1!., 0 
N. S., LSD 95'1!., 0 
N. S., LSD 95'1!., 0 
N. S., LSD 95'1!., 0 
N. S., LSD 95'1!., 0 































Table 117. Lodging 27/10/87 scored on a scale of 0 to 10 where 0 is
 no 







P < (Aphicide) 
P < (Granules) 
P < (Variety) 
p < (A X G) 
P < (A x V) 
P < (G x V) 
P < (A x G x V) 






1 2 3 4 
17 20 17 
10 0 5 
18 13 38 
0 8 0 
11 10 15 
0.05, LSD 95'\., 2'\. lodging 
N.S., LSD 95'\., 6'\. lodging 
0.001, LSD 95'\., 8'\. lodging 
N.S., LSD 95'\., 6'\. lodging 
0.001, LSD 95'\., 10'\. lodging 
N.S., LSD 95'\., 11'\. lodging 































































Table 114. Harvest Index 






P < ( Aphicide) 
P < (Granules) 
P < (Variety) 
p ( (A X G) 
P < (A x V) 
P < (G x V) 
P < (A x G x V) 









0.1, LSD 95,, 0.02 
N.S., LSD 95,, 0.02 
0.001, LSD 95,, 0.02 
N.S., LSD 95,, 0.03 
0.001, LSD 95,, 0.04 
N.S., LSD 95,, 0.03 

















p ( (Aphicide} 
p ( (Granules} 
p ( (Variety} 
p ( (A X G) 
p ( (A x V} 
p ( (G x V} 
p < (A x G x V} 






1 2 3 
10.90 11.00 10.03 
9.99 10.68 9.06 
8.87 8.90 7.58 
8.33 8.96 8.38 
9.52 9.89 8.76 
N.S., LSD 95,, 0.87 grains (g) 
N.S., LSD 95,, 0.41 grains (g) 
0.001, LSD 95,, 0.58 grains (g) 
N. S., LSD 95,, 0.96 grains (g) 
0.05, LSD 95,, 1.12 grains (g) 
N. S., LSD 95,, 0.82 grains (g) 
N. S., LSD 95, 








































Table 112. Density of heads (heads/m2) 
Variety Aphids sprayed No spray 
granules nil granules nil 
1 2 3 4 
Moondyne 368.7 289.7 319.3 290.3 
77S/396 526.5 460.3 469.9 462.1 
Stirling 419.3 424.9 370.3 288.1 
WU/36 396.5 430.9 382.1 348.4 
Mean (Treatments) 427.8 401.5 385.4 347.2 
p < (Aphicide) N. S., LSD 95'\, 46 heads/m2 
p < (Granules) 0.05, LSD 95'\, 25 heads/m2 
p < (Variety) 0.001, LSD 95'\, 35 heads/m2 
p < (A X G) N. S., LSD 95'\, 53 heads/m2 
p < (A x V) N.S., LSD 95'\, 63 heads 1m2 
p < (G x V) N. S., LSD 95'\, 50 heads/m2 
p < (A X G X V) 0.1, LSD 95'\ 
LSD 95'\ A X G X V 81 heads/m2 
CV'\ 11 







p < (Aphicide) 
p < (Granules) 
p < (Variety) 
p < (A x G) 
p < (A x V) 
p < (G x V) 
p < (A x G x V) 


















0.1, LSD 95'\, 1.0 grains/head 
0.05, LSD 95'\, 1.2 grains/head 
0.001, LSD 95'\, 1.7 grains/head 
N.S., LSD 95'\, 1.6 grains/head 
N.S., LSD 95'\, 2.3 grains/head 
N.S., LSD 95'\, 2.4 grains/head 















































































Table 110. Total yield (kg/ha of dry matter), at maturity 
Variety Aphids sprayed No spray 
granules nil granules nil 
1 2 3 4 
Moondyne 9,192 9,235 8,044 8,037 
77S/396 9,989 9,896 8,794 8,393 
Stirling 71912 8,964 8,059 6,220 
WU/36 9,542 10,104 8,671 8,228 
Mean (Treatments) 9,174 9,550 8,392 7,720 
p < (Aphicide) N.S., LSD 95'\., 963 kg/ha 
p < (Granules) N. S., LSD 95'\., 523 kg/ha 
p < (Variety) 0.001, LSD 95'\., 740 kg/ha 
p < (A X G) 0.05, LSD 95'\., 1,096 kg/ha 
p < (A x V) N. S., LSD 95'\., 1,322 kg/ha 
p < (G x V) N. S., LSD 95'\., 1,046 kg/ha 
p < (A X G X V) N. S., LSD 95'\. 
LSD 95'\. A X G X V 1,686 kg/ha 
CV'\. 10 
Table 111. Total dry matter (kg/ha) at anthesis 
Variety Aphids sprayed No spray 
granules nil granules nil 
1 2 3 4 
Moondyne 8,309 9,076 7,220 7,272 
77S/396 7,291 7,048 5,795 7,200 
Stirling 7,626 7,104 6,726 6,896 
WU/36 9,051 10,929 10,831 8,028 
Mean (Treatments) 8, 069' 8,, 539 7,643 7,349 
p < (Aphicide) N.S., LSD 95'\., 811 kg/ha 
p < (Granules) N.S., LSD 95'\., 631 kg/ha 
p < (Variety) 0.001, LSD 95'\., 892 kg/ha 
p < (A x G) N. S., LSD 95'\., 1,027 kg/ha 
p < (A X V) N. S., LSD 95'\., 1,361 kg/ha 
p < (G x V) N. S., LSD 95'\., 1,262 kg/ha 
p < (A X G X V) 0.01, LSD 95'\. 































Table 108. Grain yield (kg/ha), machine harvested 
Variety Aphids sprayed No spray 
granules nil granules nil 
1 2 3 4 
Moondyne 4,543 4,277 3,703 3,400 
77S/396 5,683 5,730 4, 677 4,367 
Stirling 4,143 4,363 3,020 2,653 
WU/36 5,143 5,170 4,137 4,047 
Mean (Treatments) 4,878 4,885 3,884 3,617 
p < (Aphicide) 0.050, LSD 95'\., 322 kg/ha 
p ( (Granules) N.S., LSD 95'\., 207 kg/ha 
p < (Variety) 0.001, LSD 95'\., 293 kg/ha 
p < (A X G) N. So, LSD 95'\., 383 kg/ha 
p < (A x V) NoS o, LSD 95'\., 483 kg/ha 
p < (G x V) N. S., LSD 95'\., 414 kg/ha 
p < (A X G X V) N. S., LSD 95'\. 























p < (Aphicide) 
p < (Granules) 
p ( (Variety) 
p < (A X G) 
p < (A x V) 
p < (G x V) 
p ( (A X G x V) 
LSD 95'\. A X G x V 
CV'\ 
Aphids sprayed No spray 
granules nil granules nil 
1 2 3 4 
3,854 3,680 3,139 2,843 
5,237 5,310 3,963 3,919 
3,435 3,965 2,611 2,057 
4,254 4,744 3,905 3,810 
4,195 4,425 3,405 3,157 
0.1, LSD 95'\., 590 kg/ha 
N.S., LSD 95'\., 255 kg/ha 
0.001, LSD 95'\., 361 kg/ha 
0.1, LSD 95'\., 642 kg/ha 
N. S., LSD 95'\., 737 kg/ha 
N. S., LSD 95'\., 511 kg/ha 





































































Aphicide toxicity x barley variety 
To measure the effect of disulfoton (Disyston *R) applied as 
granules at seeding on barley, to determine if there is any 
phytotoxicity 
87E42 
Stirling, WU34, 77S/396, 748/312 
Split block design: 
Main treatment applied to blocks 
Varieties randomised within blocks 
Main treatment was aphicide (Pirimor *R) applied as needed. 
Varieties randomised within blocks, sown with and without 
disulfoton granules. The granules were mixed with the 
fertiliser at a rate of 15 kg/ha. 
Three within main blocks 




Basal: Agras plus trace elements @ 160 kg/ha 
Topdressed: Agran 34 @ 160 kg/ha six weeks after seeding 
-73-
Table 107. Occurrence of physiolo~ical maturity (day of the year) as indicated 
by loss of green from the flag leaf 










p < (Aphicide) 
p < (Variety) 
p < (A X V) 






























































































P < (Aphicide) 
P < (Variety) 
P < (A x V) 










7.183 7. 720 
8.927 9.163 
7.838 7.958 
N.S., LSD 95'1&, 0.066 grams 















Table 106. Occurrence of hea~ emergence, Z59 (day of the year) 
Variety Aphid treatment Mean 
Nil Pirimor (variety) 
77S/396 265 265 265 
77S/401 265 265 265 
Moondyne 259 259 259 
Stirling 247 247 247 
Triumph 259 259 259 
WA3073 287 287 287 
WI2584 265 265 265 
WU/44 281 281 281 
Mean (Treatments) 266 266 266 
p < (Aphicide) N. S., LSD 95'1&, 2 days 
p < (Variety) 0.001, LSD 95'1&, 3 days 
p < (A x V) N. S. 

























Table 103. Establishment counts (plants/m2) 
Variety Aphid treatment Mean Difference 
Nil Pirimor (variety) (treatment) 
77S/396 29.7 35.1 32.4 5.4 
77S/401 32.7 33.2 33.0 0.5 
Moondyne 34.4 25.7 30.1 -8.7 
Stirling 34.4 39.9 37.2 5.5 
Triumph 34.3 31.3 32.8 -3.0 
WA3073 39.7 36.6 38.2 -3.0 
WI2584 39.2 35.1 37.2 -4.0 
WU/44 33.6 36.6 35.1 3.0 
Mean (Treatments) 34.7 34.2 34.5 -0.5 
p < (Aphicide) N. S., LSD 95'\, 4.9 plants 
p < (Variety) 0.001, LSD 95'\, 7.5 plants 
p < (A x V) N.S. 
LSD 95'\ (A x V) 11.1 plants 
CV'\ 18.4 
Table 104. Density of heads (heads/m2) including heads on the ground 










P < (Aphicide) 
P < (Variety) 
P < (A x V) 












N.S., LSD 95'\, 28 heads 



































































P < ( Aphicide) 
P < (Variety) 
P < (A x V) 













N.So, LSD 95'\., Oo0177 











0 0 4110 
0 0 4114 












P < (Aphicide) 
P < (Variety) 
P < (A x V) 













NoSo, LSD 95'\., 850 kg/ha 








































P < ( Aphicide) 
P < (Variety) 
P < (A x V) 













N.S., LSD 95'\, 36 heads/m2 















p < (Aphicide) 
p < (Variety) 
p < (A x V) 













N.S., LSD 95'\, 2.4 Grains/head 


































































Table 97. Total yield (kg/ha of dry matter) at maturity, not-including grain 











P < (Aphicide) 
P < (Variety) 
P < (A x V) 













N.S., LSD 95'\, 427 kg/ha 















P < (Aphicide) 
P < (Variety) 
P < (A x V) 













N.S., LSD 95'\, 1,413 kg/ha 







































P < ( Aphicide) 
P < (Variety) 
P < (A x V) 













N.S., LSD 95'l&, 445.4 kg/ha 




Table 96. Grain yield (kg/ha at 10'l& moisture) 
not includipg grain on the ground 
Variety Aphid treatment 
Nil Pirimor 
77S/396 4,667 5,896 
77S/401 4,585 4,748 
Moondyne 3,835 3,819 
Stirling 2,898 3,666 
Triumph 4,834 4,767 
WA3073 3,782 4,603 
WI2584 4,948 5,027 
WU/44 5,015 4,895 
Mean (Treatments) 4,321 4,678 
p < (Aphicide) 0.100, LSD 95'l&, 267 kg/ha 
p < (Variety) 0.001, LSD 95'l&, 445 kg/ha 
p < (A x V) N.s. 












































































. Sowing Date: 
Fertilizer: 
Barley variety x cereal aphids 
To study the development of cereal aphids on eight varieties 
of barley, and to measure their effects on plant dry matter 
production and grain yield 
87ES40 
77S/401, 77S/396, 74S/312, WI2584, WS3073, WU44, Stirling, 
Triumph 
Three blocks sprayed as needed to control aphids, and three 
blocks unsprayed. Varieties randomized within each block 
Sprayed blocks treated with aphicide (Pirimor *R) as needed. 
Cultivars as listed above 
Three (3) 
3.4 m (planted), 2.84 m (harvested) x 12 m (planted), 10 m 
(harvested) 
Melijinup Field Station 
Early May 
Basal: Agras plus trace elements @ 160 kg/ha 
Topdressed: Agran 34 @ 159 kg/ha six weeks after seeding 
-65-
Table 93. Occurrence of head emergence, Z59 (day of the year) 
Variety Aphid treatment Mean Difference 
Nil Pirimor (variety} (treatment) 
77S/396 264 264 264 0 
77S/401 264 264 264 0 
Moondyne 259 259 259 0 
Stirling 250 250 250 0 
Triumph 264 264 264 0 
W.i\3073 285 285 285 0 
WI2584 264 264 264 0 
WU/44 285 285 285 0 
Mean (Treatments) 267 267 267 0 
p ( (Aphicide) 0.10, LSD 95'\, 0 days 
p ( (Variety) N.S., LSD 95'\, 0 days 
p ( (A x V) N.S. 
LSD 95'\ (A x V) 0 days 
CV'\ 0 
Table 94. Occurrence of physiological maturity (day of the year) as indicated 
by loss of green from the flag leaf 
Variety Aphid treatment Mean Difference 
Nil Pirimor (variety) (treatmfmt) 
77S/396 300 300 300 0 
77S/401 300 300 300 0 
Moondyne 296 296 296 0 
Stirling 289 289 289 0 
Triumph 300 300 300 0 
WA3073 306 306 306 0 
WI2584 300 300 300 0 
WU/44 306 306 306 0 
Mean (Treatments) 300 300 300 0 
p ( (Aphicide} 0.10, LSD 95'\, 0 days 
p ( (Variety) N.S., LSD 95'\, 0 days 
p ( (A x V) N.S. 











































Table 91. Density of heads (heads/m) including heads on the ground 
Variety Aphid treatment Mean 
Nil Pirimor (variety) 
77S/396 450 517 484 
77S/401 399 426 413 
Moondyne 273 384 329 
Stirling 383 360 372 
Triumph 359 425 392 
WA3073 403 467 435 
WI2584 461 550 506 
WU/44 419 446 433 
Mean (Treatments) 393 447 420 
p < (Aphicide) 0.01, LSD 95'\, 10 heads 1m2 
p < (Variety) 0.05, LSD 95'\, 96 heads/m2 
p < (A x V) N.S. 
LSD 95'\ (A x V) 128 heads/m2 
CV'\ 19.40 
Table 92. Weight of 250 grains (g), oven dried 
Variety Aphid treatment Mean 
Nil Pirimor (variety) 
77S/396 9.21 9.66 9.44 
77S/401 7.05 8.35 7.70 
Moondyne 9.41 10.41 9.91 
Stirling 8.82 9.26 9.04 
Triumph 7.73 8.65 8.19 
WA3073 7.46 8.12 . 7.79 
WI2584 7.84 8.98 8.41 
WU/44 8.29 8.20 8.25 
Mean (Treatments) · 8.23 8.95 8.59 
p < (Aphicide) 0.100, LSD 95'\, 0.36 g/250 grains 
p < (Variety) 0.001, LSD 95'\, 0.54 g/250 grains 
p < (A x V) N.S. 


























Table 89. Harvest index, with grain on the ground included 
Variety Aphid treatment Mean Difference 
Nil Pirimor (variety) (treatment) 
77S/396 0.39 0.46 0.42 0.07 
77S/401 0.35 0.41 0.38 0.07 
Moon dyne 0.32 0.36 0.34 0.03 
Stirling 0.33 0.33 0.33 0.00 
Triumph 0.33 0.39 0.36 0.06 
WA3073 0.35 0.38 0.37 0.04 
WI2584 0.35 0.43 0.39 0.08 
WU/44 0.39 0.41 0.40 0.02 
Mean (Treatments) 0.35 0.40 0.37 0.04 
p < (Aphicide) 0.10, LSD 95'-, 0.02 
p < (Variety) 0.01, LSD 95'-, 0.04 
p < (A x V) N.S. 
LSD 95'- (A X V) 0.06 
CV'- 9.20 











p < (Aphicide) 
p < (Variety) 
p < (A x V) 













0.05, LSD 95'-, 413 kg/ha 






















































Table 87. Numbers of grains per head (calculated) 
Variety Aphid treatment Mean Difference 
Nil Pirimor (variety) (treatment) 
77S/396 22.8 28.8 25.8 6.0 
77S/401 27.6 32.1 29.9 4.5 
Moondyne 38.8 32.6 35.7 -6.2 
Stirling 29.1 31.4 30.2 2.3 
Triumph 33.4 33.6 33.5 0.2 
WA3073 30.7 29.0 29.8 -1.7 
WI2584 28.4 30.0 29.2 1.6 
WU/44 25.7 38.2 32.0 12.5 
Mean (Treatments) 29.6 32.0 30.8 2.4 
p < (Aphicide) N .s. I LSD 95'\1 2 grains/head 
p < (Variety) N.S. I LSD 95'\1 8 grains/head 
p < (A x V) N.S. 
LSD 95'\ (A x V) 11 grains/head 
CV'\ 21.3 
Table 88. Grain yield (kg/ha at 10'\ moisture) from hand harvested quadrats 1 











p < (Aphicide) 
p < (Variety) 
p < (A x V) 







Aphid treatment Mean Difference 
Nil Pirimor (variety) (treatment) 
41585 61190 51388 11605 
3,449 41956 41203 1,507 
4,354 5,727 5,041 1,373 
41095 4,444 4,270 349 
3,979 51201 41590 11222 
31874 41651 41263 777 
41359 6,512 5,436 2,153 
4,034 5,350 4,692 1,316 
41091 51379 41735 11288 
LSD 95'\1 355 kg/ha 
LSD 95'\1 729 kg/ha 
kg/ha 
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Table 85. Total yield (kg/ha of dry matter) at maturity, not including grain 











p < (Aphicide) 
p < (Variety) 
p < (A x V) 













0.01, LSD 95'!t., 872 kg/ha 




Table 86. Total dry matter (kg/ha) at anthesis 
Variety Aphid treatment 
Nil Pirimor 
71S/396 10,140 11,289 
17S/401 9,886 11,902 
Moondyne 12,040 11,904 
Stirling 10,852 10,105 
Triumph 10,226 9,734 
WA3073 12,990 9,471 
WI2584 11,187 10,978 
WU/44 11,484 15,340 
Mean (Treatments) 11,101 11,340 
p < (Aphicide) N. S., LSD 95'!t., 3,506 kg/ha 
p < (Variety) N .S., LSD 95'!t., 2,778 kg/ha 
p ( (A x V) N.S. 































































Table 83. Grain yield (kg/ha}, machine harvest 
Variety· Aphid treatment Mean Difference 
Nil Pirimor (variety} (treatment} 
77S/396 3,561 4, 722 4,142 1,161 
77S/401 3,235 4,622 3,929 1,387 
Moondyne 3,548 4,357 3,953 809 
Stirling 3,170 4,044 3,607 874 
Triumph 2,726 3,939 3,333 1,213 
WA3073 2,557 2,987 2, 772 430 
WI2584 3,731 5,478 4,605 1,747 
WU/44 1,787 2,570 2,179 783 
Mean (treatments} 3,039 4,090 3,565 1,051 
p < .(Aphicide} 0.05, LSD 95,, 452 kg/ha 
p < ·(variety} 0.001, LSD 95,, 324 kg/ha 
p < (A x V} 0.01 
LSD 95' (A x V} 623 kg/ha 
CV' 8 
Table 84. Grain yield (kg/ha at 10' moisture} from hand harvested quadrats, 











p < (Aphicide} 
p < (Variety} 
p < (A x V} 













o. 01, LSD 95,, 143 kg/ha 




























Barley variety x cereal aphids 
To study the development of cereal aphids on eight varieties 
of barley, and to measure their effects on plant dry matter 
production and grain yield 
87E32 
77S.401, 77S/396, 74S/312, WI2584, WS3073, WU44, Stirling, 
Triumph 
Three blocks sprayed as needed to control aphids, and three 
blocks unsprayed. Varieties randomized within each block 
Sprayed blocks treated with aphicide (Pirimor *R) as needed. 
Cultivars as listed above. 
Three (3) 
3.4 m (planted), 2.84 m (harvested) x 12 m (planted), 10 m 
(harvested) 
Esperance Downs Research Station 
Early May 
Basal: Agras No.l at 160 kg/ha 









































Table 81. Grain yield (kg/ha) machine harvested 
Sown April 16 
Seeding rate WA3073 Stirling 
25 kg/ha 3,751 2,946 
50 kg/ha 4,178 3,380 
75 kg/ha 3,873 3,134 
100 kg/ha 4,038 3,627 
125 kg/ha 3,955 2,923 
p < Times N.S. 
p < Varieties N.S. 
p ( Seed rate N.S. 
p ( (T x V) 0.001, LSD 95'\., 520 kg/ha 
p ( (T x S) N.S. 
p ( (V x S) N.S. 
p ( T X V X s N.S. 
LSD 95'\. (T x V x S) 777 kg/ha 
CV'\. 10.5'\. 







P < Times 
P < Varieties 
P < Seed rate 
P < (T x V) 
P < (T x S) 
P < (V x S) 
P < (T x V x S) 





6-9 0 2 79.6 
69.5 90.5 
0.01, LSD 95'\., 6.9 p1ants/m2 
0.05, LSD 95'\., 7.4 p1ants/m2 
0.001, LSD 95'\., 11.7 p1ants/m2 
0.001, LSD 95'\., 10.2 p1ants/m2 
0.001, LSD 95'\., 16.3 p1ants/m2 
N.S. 
N.S. 
LSD 95'\. (T x V x S) 23.2 p1ants/m2 
CV'\. 15.6'\. 
-57-


























Barley variety x seeding rate x planting date 
To determine the optimum seeding rate for "Winter" and 




Times of planting in blocks, other treatments randomized 
within 
2 times of planting: April 16, June 8 
2 cuitivars: Stirling (Spring barley) 
WA3073 (Winter barley) 
5 seeding rates: 25, 50, 75, 125 kg/ha 
3 
1.65 m (sown) x 25 m, 1.42 m (harvested) x 20 m 
Esperance Downs Research Station 
See treatments 









































Table 80. Wheat buffers, grain yield (kg/ha, machine harvested) and 
establishment counts (plants/m2) 
Nitrogen applications Grain yield Plant establishment 
0 kg (N)/ha 3,305 96.7 
20 kg (N)/ha 3,690 105.2 
40 kg (N)/ha 3,749 99.8 
60 kg (N)/ha 3,671 97.5 
80 kg (N)/ha 3,500 98.3 
120 kg (N)/ha 3,106 95.8 
160 kg (N)/ha 2,980 94.9 
Mean 3,429 98.3 
p < Nitrogen 0.001 N.S. 
LSD 95'\ 329 kg/ha, 13.9 p1ants/m2 
CV'\ 9.S'\, 14.0'\ 
-SS-
Table 78. Per cent leaf area affected by disease (mean of top 3 leaves 
excluding the flag), powdery mildew at growth stage Z49, on 18/9/87 
Nitrogen application Baytan Nil Mean 
0 kg (N)/ha 0.7 4.3 2.5 
20 kg (N)/ha 0.9 4.3 2.6 
40 kg (N)/ha L9 6.6 4.2 
60 kg (N)/ha 3.4 10.8 7.1 
80 kg (N)/ha 7.0 18.9 13.0 
120 kg (N)/ha 10.9 33.4 22.1 
160 kg (N)/ha 13.2 40.4 26.8 
Mean 5.4 17.0 11.2 
p < Fungicides 0.001, LSD 95"\., 1.6"\. 
p < Nitrogen 0.001, LSD 95"\., 3.0"\. 
p < (F x N) 0.001 
LSD 95'\. (F x N) 4 0 3'\. 
CV'\. 26.8'\. 




0 kg (N)/ha 
20 kg (N)/ha 
40 kg (N)/ha 
60 kg (N)/ha 
80 kg (N)/ha 
120 kg (N)/ha 
160 kg (N)/ha 
Mean 
Fungicides 
p < Nitrogen 
p < (F x N) 









Baytan Nil Mean 
41.3 48.6 45.0 
39.4 49.3 44.3 
47.1 53.4 50.2 
51.4 54.1 52.8 
54.1 57.2 55.7 
54.6 66.7 60.7 
56.9 69.1 63.0 











































Table 76. Grain yield (kg/ha) machine harvested, for Stirling barley 
Nitrogen application Baytan 
0 kg (N)/ha 
20 kg (N)/ha 
40 kg (N)/ha 
60 kg (N)/ha 
80 kg (N)/ha 
120 kg (N) /ha 
160 kg (N)/ha 
Mean 
P < Fungicides 
P < Nitrogen 
P < ( F x N) 










Oc05, LSD 95'\, 248 kg/ha 




Table 77. Established counts (plants/m2) 
Nitrogen application 
0 kg (N)/ha 
20 kg (N)/ha 
40 kg (N)/ha 
60 kg (N)/ha 
80 kg (N)/ha 
120 kg (N)/ha 
160 kg (N)/ha 
Mean 
P < Fungicides 
P < Nitrogen 
P < ( F x N) 




























































Barley Powdery Mildew: Effect on Nitrogen Response 
To study the interaction between the nitrogen nutrition of 
barley and the foliar disease, powdery mildew 
87E7 
Stirling barley, Aroona wheat (both 75 kg/ha) 
Randomized block design for nitogen treatments split plot 
design for species, wheat and barley alternate plots 
7 rates of applied nitrogen: 0, 20, 40, 60, 80, 120, 160 kg 
(N)/ha 
2 fungicides: (on barley only) 
Vitavax 1.25 g/kg seed (no mildew control) 
Baytan 1. 5 g/kg seed (mildew control) 








1.65 m (planted) x 25 m, 1.42 m (harvested) x 20 m 
Esperance Downs Research Station 
June 23, 1987 
At seeding, superphosphate at 160 kg/ha, Nitrogen applied as 
Agran 34:0 on July 17, 1987 at Growth stage Zl2.5. 
Until the end of August there was no significant mildew in 
any control plots. Mildew developed rapidly in September, 








































Table 74. Plant height (cm to the base of the head) 
Nitrogen application (kg (N) /ha) Sown May 6 
at at 
floral initiation elongation Stirling WA3073 
0 0 68.7 46.7 
0 so 78.7 59.0 
so 0 72.7 52.7 
so so 76.7 58.3 
100 0 71.7 54.0 
100 so 82.3 58.3 
p < (Time of planting) 0.01, LSD 95'\, 0.9 cm 
p < (Variety) 0.001, LSD 95'\, 2.8 cm 
p < (Nitrogen) 0.001, LSD 95'\, 4.8 cm 
p < (T x V) 0.1, LSD 95'\, 2.9 cm 
p < (T x N) o.os, LSD 95'\, 6.3 cm 
p < (V x N) N.S. 
p < (T X V X N) N.S. 
LSD 95'\ (T X V X N) 9.2 cm 
CV'\ 9.6'\ 
Table 75. Establishment counts (plants/m2) 
Nitrogen application (kg (N)/ha) Sown May 6 
at at 
floral initiation elongation Stirling WA3073 
0 0 138.4 131.9 
0 so 136.9 130.3 
so 0 125.6 138.4 
so so 129.0 140.6 
100 0 136.5 127.2 
100 so 125.0 132.2 
p < (Time of planting) N.S. 
p < (Variety) N.S. 
p < (Nitrogen) N.S. 
p < (T x V) N.S. 
p < (T x N) N.S. 
p < (V x N) N.S. 
p < (T X V x N) N.S. 
LSD 95'\ (T x V X N) 22.4 plants/m2 
CV'\ 10.5'\ 
-51-
















Table 72. Harvest index 
Nitrogen application (kg (N)/ha) Sown May 6 
at at 
floral initiation elongation Stirling WA3073 
0 0 0.445 0.384 
0 50 0.412 0.399 
50 0 0.415 0.392 
50 50 0.427 0.362 
100 0 0.425 0.400 
100 50 0.407 0.360 
p < (Time of planting) N.S. 
p < (Variety) 0.001, LSD 95", 0.015 
p < (Nitrogen) 0.01, LSD 95", 0.026 
p < (T x V) N.S. 
p < (T x N) N.S. 
p < (V x N) N.S. 
p < (T X V x N) N.S. 
LSD 95" (T X V X N) 0.053 
CV" 7.6" 
Table 73. Weight of one hundred grains (g at 0" moisture) 
Nitrogen application (kg (N)/ha) Sown May 6 
at at 
floral initiation elongation Stirling WA3073 
0 0 4.21 3.53 
0 50 4.06 3.57 
50 0 4.19 3.64 
50 50 4.01 3.35 
100 0 4.12 3.48 
100 50 3.91 3.49 
p < (Time of planting) N.S. 
p < (Variety) 0.001, LSD 95", 0.09 g 
p < (Nitrogen) 0.01, LSD 95", 0.16 g 
p < (T x V) N.S. 
p < (T x N) N.S. 
p < (V x N) N.S. 
p < (T x V x N) N.S. 
LSD 95" (T X V X N) 0.34 g 
CV' 5.1" 
-50-



















































Table 70. Density of heads (heads 1m2) 
Nitrogen application (kg (N)/ha) Sown May 6 
at at 
floral initiation elongation Stirling WA3073 
0 0 328 310 
0 50 383 378 
50 0 359 415 
50 50 452 418 
100 0 392 414 
100 50 411 390 
p < (Time of planting) N.S. 
p < (Variety) 0.001, LSD 95'\., 24 heads/m2 
p < (Nitrogen) 0.001, LSD 95'\., 42 heads/m2 
p < (T x V) 0.001, LSD 95'\., 47 heads/m2 
p < (T x N) N.S. 
p < (V x N) N.S. 
p < (T X V X N) N.S. 
LSD 95'\. (T X V X N) 89 heads/m2 
CV'\ 13.4'\. 
Table 71. Grains per head (calculated) 
Nitrogen application (kg (N)/ha) Sown May 6 
at at 
floral initiation elongation Stirling WA3073 
0 0 20.2 18.7 
0 50 18.8 21.1 
50 0 18.9 19.8 
50 50 20.7 22.6 
100 0 18.4 22.0 
100 50 21.9 21.9 
p < (Time of planting) 0.05, LSD 95'\., 0.3 grains 
p < (Variety) 0.001, LSD 95'\., 0. 8 grains 
p < (Nitrogen) 0.05, LSD 95'\., 1.4 grains 
p < (T x V) o. 05, LSD 95'\., 0.8 grains 
p < (T x N) N.S. 
p < (V x N) N.S. 
p < (T X V X N) o.os 
LSD 95'\. (T X V X N) 2.6 grains 
CV'\ 8.3'\. 
-49-
















Table 68. Total dry matter (kg/ha) at physiological maturity, as indicated by 
loss of green from the peduncle 
Nitrogen application (kg (N)/ha) Sown May 6 Sown June 8 
at at 
floral initiation elongation Stirling WA3073 Stirling WA3073 
0 0 6,291 5,293 3,942 4, 057 
0 50 6,953 7,101 6,310 4,936 
50 0 6,780 7,667 7u617 5,830 
50 50 8,878 8,704 8,899 6,642 
100 0 6,938 7,989 8,741 6,834 
100 50 8,578 8,240 9,079 6,970 
p < (Time of planting) 0.05, LSD 95'\, 197 kg/ha 
p < (Variety) 0.001, LSD 95'\, 360 kg/ha 
p < (Nitrogen) 0.001, LSD 95'\, 623 kg/ha 
p < (T X V) 0.001, LSD 95'\, 410 kg/ha 
p < (T x N) 0.05, LSD 95'\, 829 kg/ha 
p < (V x N) N.S. 
p < (T X V X N) 0.05 
LSD 95'\ (T X V X N) 1,210 kg/ha 
CV'\ 10.7'\ 
Table 69. Dry matter (kg/ha) at anthesis, as indicated by reaching stage Z57 
Nitrogen application (kg (N)/ha) Sown May 6 Sown June 8 
at at 
floral initiation elongation Stirling WA3073 Stirling WA3073 
0 0 5,197 4,186 2,773 3,580 
0 50 5,446 6,880 3,911 4,763 
50 0 5,432 6,924 5,162 5,564 
50 50 7,305 7,345 5,841 6,256 
100 0 6,386 8,500 6,355 8,271 
100 50 5,791 9,253 6,307 8,303 
p < (Time of planting) 0.1, LSD 95'\, 550 kg/ha 
p < (Variety) 0.001, LSD 95'\, 498 kg/ha 
p < (Nitrogen) 0.001, LSD 95'\, 862 kg/ha 
p < (T x V) N.S. 
p < (T x N) N.S. 
p < (V X N) 0.05, LSD 95'\, 1,219 kg/ha 
p < (T X V X N) -N.S. 









































Table 66. Grain yield (kg/ha) machine harvested 
Nitrogen application (kg (N)/ha) Sown May 6 Sown June 8 
at at 
floral initiation elongation Stirling WA3073 Stirling WA3073 
0 0 2,621 2,259 2,331 2,259 
0 50 3,461 3,026 2,766 2,476 
50 0 2, 722 3,215 3,171 2,244 
50 50 3,634 3,504 3,692 2,968 
100 0 3,330 3,490 3,620 3,070 
100 50 3,620 3,736 3,475 3,128 
p < (Time of planting) 0.05, LSD 95~, 123 kg/ha 
p < (Variety) 0.001, LSD 95~, 148 kg/ha 
p < (Nitrogen) 0.001, LSD 95'\, 256 kg/ha 
p < (T x V) 0.01, LSD 95~, 192 kg/ha 
p < (T x N) N.S. 
p < (V x N) N.S. 
p < (T X V X N) 0.05 
LSD 95~ (T x V X N) 505 kg/ha 
CV~ 10.1~ 
Table 67. Grain yield (kg/ha at 10~ moisture) from hand harvested quadrats 


















(Time of planting) 
(Variety) 
(Nitrogen) 
(T x V) 
(T x N) 
(V x N) 
(T X V X N) 
















0.001, LSD 95~, 193 kg/ha 
0.001, LSD 95~, 334 kg/ha 

































Nitrogen nutrition and time of sowing for Winter and Spring 
barley varieties 
To determine the optimum rate and timing of applied nitrogen 
to Winter and Spring barley varieties at their most 
appropriate planting dates 
87ES1 
Stirling (Spring), WA3073 (Winter) 
Times of planting in blocks, varieties and nitrogen rates 
randomized within 
Two plantings dates: 
(1) May 6, (2) June 8 
Two cultivars (above) 
Three nitrogen rates applied at floral initiation, 0, 50, lOO 
kg (N)/ha 
Two nitrogen rates applied at the commencement of elongation, 
0, 50 kg (N)/ha 
3 
1.7 m (planted, 1.42 m (harvested) x 25 m (planted, 20 m 
(harvested) 
Property of R. Whittal, Neridup 
See treatments 
Basal: 160 kg/ha super and trace elements 







































Table 64. Lodging at maturity (score on a 0 to 10 scale where 0 is no lodging 
and 10 is all plants severely lodged) 









P < (Time of planting) 
P < (Variety) 
P < (Nitrogen) 
P < (T x V) 
P < (T x N) 
P < (V x N) 
P < (T X V X N) 
















0.05, LSD 95~, 1.1 
0.001, LSD 95~, 0.4 
0.001, LSD 95~, 0.6 
0.001, LSD 95~, 1.2 
0.001, LSD 95~, 1.4 












Nitrogen application (kg (N)/ha) Sown April 13 
at at 
floral initiation elongation Stirling WA3073 
0 0 125.3 128.4 
0 50 113.4 114.7 
50 0 115.0 115.3 
50 50 119.4 116.2 
100 0 113.4 109.7 
100 50 124.7 123.4 
p < (Time of planting) N.S. 
p < (Variety) N.S. 
p < (Nitrogen) N.S. 
p < (T x V) N.S. 
p < (T x N) 0.1, LSD 95~, 21.5 plants/m2 
p < (V x N) N.S. 
p < (T x V X N) N.S. 
LSD 95~ (T X V X N) 25.5 plants 1m2 
CV~ 9.8~ 
-45-
















Table 62. Number of grains per head (calculated) 









P < (Time of planting) 
P < (Variety) 
P < (Nitrogen) 
P < (T x V) 
P < (T x N) 
P < (V x N) 
P < (T x V x N) 
LSD 95~ (T x V x N) 
CV~ 













0.05, LSD 95~, 0.3 grains 














Table 63. Weight of one hundred grains (g at 0~ moisture) 
Nitrogen application (kg (N)/ha) Sown April 13 
at at 
floral initiation elongation Stirling WA3078 
0 0 3.54 4.30 
0 50 3.46 3.82 
50 0 3.55 4.15 
50 50 2.93 4.08 
100 0 3.46 4.09 
100 50 3.15 4.00 
p < (Time of planting) 0.1, LSD 95~, 0.19 g 
p < (Variety) 0.001, LSD 95~, 0.09 g 
p < (Nitrogen) 0.001, LSD 95~. 0.16 g 
p < (T x V) 0.001, LSD 95~. 0.13 g 
p < (T x N) 0.001, LSD 95~. 0.22 g 
p < (V x N) 0.001, LSD 95~. 0.22rg 
p < (T X V x N) 0.05 
LSD 95~ (T x V X N) 0.32 '1 
CV~ 5.0~ 
-44-



















































Table 60. Density of heads (heads/m2) 
Nitrogen application (kg (N)/ha) Sown April 13 
at at 
floral initiation elongation Stirling WA3078 
0 0 468 353 
0 50 540 411 
50 0 538 365 
50 50 510 459 
100 0 459 409 
100 50 477 442 
p < (Time of planting) N.S. 
p < (Variety) 0.001, LSD 95'1&, 22 heads/m2 
p < (Nitrogen) 0.01, LSD 95'1&, 38 heads/m2 
p < (T x V) N.S. 
p < (T x N) N.S. 
p < (V x N) N.S. 
p < (T X V X N) 0.05 
LSD 95'1& (T X V X N) 79 heads/m2 
CV'!& 10.5'1& 
Table 61. Harvest index 
Nitrogen application (kg (N)/ha) Sown Apr i1 13 
at at 
floral initiation elongation Stirling WA3078 
0 0 0.444 0.460 
0 50 0.451 0.460 
50 0 0.431 0.460 
50 50 0.383 0.448 
100 0 0.405 0.464 
100 50 0.378 0.423 
p < (Time of planting) N.S. 
p < (Variety) 0.01, LSD 95'1&, 0.022 
p < (Nitrogen) 0.001, LSD 95'1&, 0.037 
p < (T x V) N.S. 
p < (T x N) N.S. 
p < (V X N) N.S. 
p < (T X V x N) N.S. 
LSD 95'1& (T X V X N) 0.073 
CV'!& 10.3'1& 
-43-

















Table 58. Total dry matter (kg/ha) at physiological maturity, as indicated by 
loss of green from the peduncle 









p < (Time of planting) 
p < (Variety) 
p < (Nitrogen) 
p <'(TxV) 
p ( (T x N) 
p ( (V x N) 
p ( (T X V X N) 
























LSD 95'1t., 455 kg/ha 
LSD 95'1t., 787 kg/ha 

















Table 59. Dry matter at anthesis (kg/ha) as indicated by stage Z57 
Nitrogen application (kg (N)/ha) -Sown April 13 Sown 
at at 
floral. initiation elongation Stirling WA3078 Stirling 
0 0 4,286 6,017 3,674 
0 50 5,819 7,068 4,941 
50 0 5,847 8,657 6,861 
50 50 5,831 9,843 7,189 
lOO 0 6,052 7,783 8,420 
lOO 50 5,745 8,426 7,095 
p ( (Time of planting) N.S. 
p ( (Variety) 0.001, LSD 95'1t., 458 kg/ha 
p ( (Nitrogen) 0.001, LSD 95'1t., 794 kg/ha 
p ( (T x V) N.S. 
p < (T x N) 0.1, LSD 95'1t., 1,228 kg/ha 
p ( (V x N) N.S. 
p ( (T X V X N) N.S. 

















































Table 56. Grain yield (kg/ha), machine harvested 
Nitrogen application (kg (N)/ha) Sown April 13 Sown June 8 
at at 
floral initiation elongation Stirling WA3078 Stirling WA3078 
0 0 3,410 4,593 4,806 3,943 
0 50 3,195 4,695 5,283 4,230 
50 0 2,836 4,823 5,055 4,259 
so so 2,821 5,203 5,180 3, 872 
100 0 3,093 4,978 4,779 4,509 
100 so 2,838 5,667 5,300 4,037 
p < (Time of planting) 0.1, LSD 95~, 311 kg/ha 
p < (Variety) 0.001, LSD 95~, 203 kg/ha 
p < (Nitrogen) N.S. 
p < (T x V) 0.001, LSD 95~, 371 kg/ha 
p < (T x N) N.S. 
p < (V x N) N.S. 
p < (T X V X N) o.s, LSD 95~ 
LSD 95~ (T X V X N) 740 kg/ha 
CV~ 9.9~ 
Table 57. Grain yield at 10~ moisture (kg/ha) from hand harvested quadrats 
Nitrogen application (kg (N)/ha) Sown April 13 Sown June 8 
at at 
floral initiation elongation Stirling WA3078 Stirling WA3078 
0 0 3,691 4,767 4,020 3,856 
0 so 4,109 5,142 4,999 4,286 
so 0 3,853 5,141 4,221 4,381 
so so 3,535 5,947 4,400 4,506 
100 0 3,701 5,004 4,250 4,408 
100 so 3,242 5,707 3,222 4,120 
p < (Time of planting) N.S. 
p < (Variety) 0.001, LSD 95~, 264 kg/ha 
p < (Nitrogen) 0.01, LSD 95~, 458 kg/ha 
p < (T x V) 0.001, LSD 95~, 453 kg/ha 
p < (T x N) N.S. 
p < (V x N) 0.05, LSD 95~, 648 kg/ha 
p < (T X V X N) N.S. 















Nitrogen nutrition and time of sowing for Winter and Spring 
barley varieties 
To determine the optimum rate and timing of applied nitrogen 
to Winter and Spring barley varieties at their most 
appropriate planting dates 
87E2 
Stirling (Spring), WA3078 (Winter) 
Times of planting in blocks, varieties, and nitrogen rates 
randomized within 
Two planting dates: 
(1) April 13, (2) June 8 
Two cultivars (above) 
Three nitrogen rates applied at floral initiation, 0, 50, 100 
kg (N)/ha 
Two nitrogen rates applied at the commencement of elongation, 
0, 50 kg (N)/ha 
3 
1.7 m (planted), 1.42 m (harvested) x 25 m (planted), 20 m 
(harvested) 
Esperance Downs Research Station 
See treatments 
Basal: 160 kg/ha plain super 
















I Table 55 continued ••• 
I 
Planting date 
Treatment Cultivar/ April 15 May 14 June 11 July 9 Sept. 3 
no. collection no. (day 105) (day 134) (day 162) (day 190) (day 246) 
I 22 WA3073 HB855/467// 
Gramperkorn 148 134 122 112 98 
I 23 WA3077 HB855
/467// 
Alpha 152 140 122 110 93 
24 WA3078 HB855/467// 
Alpha 157 140 124 113 98 
I 25 WA3095 Carlsberg 2 135 137 113 104 76 26 WA3132 Dicktoo 160 118 103 86 76 
27 WA3138 Beheung 145 130 115 99 82 
I 28 WA3142 Smooth Awn 124 121 
108 93 71 
29 WA3147 Dayton 150 138 114 100 85 
30 WA3254 Hudson 168 148 137 113 101 
I 
31 WA3319 Old Ambuster 162 154 134 113' 100 
32 WA3334 Wong 143 135 122 107 86 
33 WA3343 Sakigake 130 116 97 86 67 
34 WA3436 Wint. Mild. 
I Res. 142 130 110 92 96 35 WA3438 Wint. Mild. 
Res. 168 149 126 113 99 
I 
36 WA3544 Mona 67 88 80 80 54 
37 WA3092 Cape 137 129 113 92 62 
38 WA0376 Kenia 124 129 112 103 78 
39 WA0085 Proctor 126 140 110 108 81 
l 40 WA3680 Midas 149 120 103 87 71 41 WA3676 Golden 
Promise 122 124 110 101 78 
I 
42 WA1152 Kym 124 125 112 96 70 
43 WA3692 Dram 120 118 106 100 82 
44 WA1268 Koru 122 122 112 99 74 
45 WA3767 Georgie 122 118 112 91 67 
I 46 WA3769 Go1dmarker 120 116 102 90 
75 
47 WA3678 Senta 174 152 132 118 104 
48 WAll 50 Hydra 162 144 120 112 95 
I 
49 WA1151 Igri 161 138 110 108 89 
50 WA3677 Astrix 165 142 129 112 96 
I p < (Times) 0.001, LSD 95", 2.3 days p < (Varieties) 0.001, LSD 95", 2.9 days 
p < (T X V) 0.001 
I 








Table 54 continued ••• I 
Planting date ,f Treatment Cultivar/ April 15 May 14 June 11 July 9 Sept. 3 
no. collection no. (day 105) (day 134) (day 162) (day 190) (day 246) 
42 WA1152 Kym 229 259 274 286 316 I 
43 WA3692 Dram 224 252 268 290 328 
44 WA1268 Koru 226 256 274 288 320 
45 WA3767 Georgie 227 252 274 281 313 1-46 WA3769 Goldmarker 224 250 264 280 321 
47 WA3678 Senta 278 286 294 308 350 
48 WA1150 Hydra 268 278 282 302 341 1: 
49 WAll 51 Igri 266 272 272 298 335 
50 WA3677 Astrix 270 275 291 302 342 
p < (Times) 0.001, LSD 95'1t., 2.0 days 
,I 
p < (Varieties) 0.001, LSD 95'1t., 2.9 days 
p < (T X V) 0.001 I' LSD 95'1t. (T x V) 6.7 days 
CV'It. 1.2'1t. 
·1-
Table 55. Duration, sowing to anthesis 
I 
Planting date 
Treatment Cultivar/ April 15 May 14 June 11 July 9 Sept. 3 11) no. collection no. (day 105) (day 134} (day 162) (day 190) (day 246} 
1 Stirling (WA) 114 116 102 85 57 
,,, 
2 Forrest (WA) 103 114 97 84 58 
3 O'Connor (WA) 112 112 102 86 66 
4 Clipper (SA) 118 116 103 88 68 I 5 Parwan (Vie) 118 124 106 94 66 
6 Ketch (SA) 89 105 89 76 59 
7 Triumph (UK) 132 123 111 101 79 I 8 Shannon (TAS) 130 132 117 104 79 9 Schooner (SA) 122 123 110 89 66 
10 WA0382 Zephyr 137 139 110 97 72 
11 Grimmett (Qld) 110 120 108 92 73 I. 12 IB/286 (MEX) 91 110 90 78 64 
13 74S/313 (WA) 123 128 113 89 70 
14 75S/323 (WA) 108 114 101 88 59 
15 778/395 (WA) 120 130 113 98 66 I' 
16 WI2584 (SA) 125 128 108 98 73 
17 WA3044 Short Woe us 137 136 116 100 70 
18 WA3049 Ione/Luther 160 144 123 102 109
 I 19 WA3055 FSH 124 120 109 89 64 
20 WA3057 Jaydee/Hudson 148 140 118 104 71
 






'I Table 54. Commencement of flowering (Z57), day of the year at Esperance, 1987 
I/ Planting date Treatment Cultivar/ April 15 May 14 June 11 July 9 Sept. 3 
no. collection no. (day 105) (day 134) (day 162) (day 190) (day 246) 
I 1 Stirling (WA) 220 250 264 275 303 
2 Forrest (WA) 208 248 259 274 304 
,I 3 O'Connor (WA) 217 246 264 276 312 ·4 Clipper (SA) 223 251 265 279 314 
5 Parwan (Vie) 223 258 268 284 312 
I 
6 Ketch (SA) 194 239 251 266 305 
7 Triumph (UK) 237 257 273 291 325 
8 Shannon (TAS) 235 267 279 294 325 
9 Schooner (SA) 227 257 272 279 314 
,I 10 WA0382 Zephyr 243 273 272 288 319 11 Grimmett ( Qld) 216 254 270 282 319 
12 IB/286 (MEX) 196 244 252 268 310 
I 
13 74S/313 (WA) 228 262 275 279 315 
14 75S/323 (WA) 214 248 263 278 305 
15 77S/395 (WA) 224 264 275 288 312 
16 WI2584 (SA) 230 262 270 288 319 
.I 17 WA3044 Short Wocus 242 270 278 290 315 18 WA3049 Ione/Luther 264 278 285 292 355 
19 WA3055 F8H 230 254 271 279 310 
I 
20 WA3057 Jaydee/Hudson 253 274 280 294 317 
21 WA3059 Turk 268 280 291 294 317 
22 WA3073 HB855/467// 
Gramperkorn 252 268 284 302 344 
I 23 WA3077 HB855/467// Alpha 256 274 284 300 339 
24 WA3078 HB855/467// 
I' 
Alpha 262 274 286 303 344 
25 WA3095 Carlsberg 2 240 271 275 294 322 
26 WA3132 Dicktoo 264 252 265 276 322 
27 WA3138 Beheung 250 264 277 289 327 
I 28 WA3142 Smooth Awn 228 255 270 283 317 29 WA3147 Dayton 254 272 276 289 331 
30 WA3254 Hudson 273 282 299 303 347 
I' 31 WA3319 Old Ambuster 268 288 296 
303 346 
32 WA3334 Wong 248 269 284 297 332 
33 WA3343 Sakigake 235 250 259 276 313 
I 
34 WA3436 Wint. Mild. 
Res. 247 264 272 282 341 
35 WA3438 Wint. Mild. 
Res. 274 283 288 304 345 
·a 36 WA3544 Mona 172 222 242 270 300 37 WA3092 Cape 242 263 275 282 308 
38 WA0376 Kenia 230 263 274 293 324 
39 WA0085 Proctor 231 274 272 298 327 
I 40 WA3680 Midas 254 254 265 271 317 41 WA3676 Golden 

















Barley varieties: Time of planting x time of flowering 
To determine the flowering response of a wide range of barley 




Times of planting in blocks, varieties randomized within 
blocks 
50 cultivars including most of the current and recent 
Australian commercial cultivars, plus a large range of 
material supplied from the Western Australian barley 
collection by Rodger Boyd at the University of Western 
Australia. 
5 planting dates 
April 15, May 14, June 11, July 9, September 3 
2 
Hill plots, 10 seeds per plot at 50 cm spacings 
E.D.R.S. 
As above, in treatments 



































Table 53 continued ••• 
Treatment Cultivar/collection no. 
no. 
30 WA2181 Koru 
31 WA2182 



















p < (Times) 0.05, LSD 95~, 4.5 days 
p < (Varieties) 0.001, LSD 95~, 4.7 days 
p < (T X V) 0.001 




April 15 May 14 June 11 
(day 105) (day 134) (day 162) 
121 120 110 
153 124 108 
124 124 108 
134 132 113 
136 130 112 
132 134 112 
120 125 107 
119 121 108 
135 121 108 
140 132 115 
134 130 112 
148 136 112 
148 143 108 
136 131 110 
127 130 110 
140 128 112 
164 144 132 
148 128 118 
160 132 111 
159 140 116 
106 118 lOO 
I 
Table 52 continued ••• I 
Planting date 
I Treatment Cultivar/collection no. April 15 May 14 June 11 no. (day 105) (day 134) (day 162) 
48 WA3073 265 266 273 I' 
49 IGRI 264 274 278 
50 STIRLING 211 252 262 I 
p ( (Times) 0.01, LSD 95,, 4.5 days 
p ( (Varieties) 0.001, LSD 95,, 4.7 days I p ( (T X V) 0.001 
LSD 95, (T x V) 9.3 days 
CV' 1.6' I 
Table 53. Duration, sowing to anthesis I 
Planting date 
·I Treatment Cultivar/collection no. April 15 May 14 June 11 
no. (day 105) (day 134) (day 162) 
1 WA3056 126 126 106 I 
2 WA3060 165 145 130 
3 WA3061 164 143 119 I 4 WA3062 164 136 128 
5 WA3063 174 152 131 
6 WA3065 155 140 116 
7 WA3066 153 144 126 t· 
8 WA3067 153 143 123 
9 WA3068 171 138 129 
10 WA3070 154 140 124 I 11 WA3071 146 138 120 
12 WA3074 150 140 117 
13 WA2162 Illia 142 128 112 
14 WA2163 114 128 108 J· 
15 WA2164 Triumph 128 132 112 
16 WA2165 120 126 115 
17 WA2166 122 134 112 ·1. 18 WA2167 161 147 117 
19 WA2168 Homer 139 130 110 
20 WA2169 Halcyon 148 138 115 
21 WA2171 138 132 114 I 22 WA2172 Hannibal 140 130 110 
23 WA2173 Koru 116 131 110 
24 WA2175 124 122 104 I 25 WA2176 120 123 106 
26 WA2177 131 142 
108 
27 WA2178 108 122 10
7 
28 WA2179 130 136 
112 I. 









Treatment Cultivar/collection no. April 15 May 14 June 11 
no. (day 105) (day 134) (day 162) 
I' 1 WA3056 231 260 268 
2 WA3060 270 299 292 
I 3 WA3061 
269 277 281 
4 WA3062 269 270 290 
5 WA3063 279 286 293 
6 WA3065 260 274 278 
I 7 WA3066 258 279 288 8 WA3067 258 277 285 
9 WA3068 276 272 291 
,I 10 WA3070 259 274 286 11 WA3071 251 272 283 
12 WA3074 255 274 279 
13 WA2162 ILL IA 247 262 274 
I 14 WA2163 219 262 270 15 WA2164 Triumph 233 266 274 
16 WA2165 225 260 277 
I 17 WA2166 
227 268 274 
18 WA2167 266 281 279 
19 WA2168 Homer 244 264 272 
20 WA2169 Halcyon 253 272 277 
I 21 WA2171 244 267 277 22 WA2172 Hannibal 245 264 272 
23 WA2173 Koru 222 265 272 
I 24 WA2175 229 257 267 25 WA2176 225 257 268 
26 WA2177 236 276 270 
I 
27 WA2178 214 256 269 
28 WA2179 235 270 274 
29 WA2180 228 259 268 
30 WA2181 Koru 226 254 272 
I 31 WA2182 258 
258 270 
32 WA2183 Triumph 229 258 270 
33 WA2184 239 267 275 
'I 
34 WA2185 241 265 274 
35 WA2186 238 269 275 
36 WA2187 225 259 269 
37 WA2188 224 255 270 
I 38 WA2189 240 256 270 39 WA2190 245 266 277 
40 WA2191 239 265 274 
I 
41 WA2200 253 270 274 
42 WA2201 253 277 270 
43 WA2203 241 265 272 
44 WA2205 232 264 272 
I 45 WA2210 245 263 2
74 
46 WA3055 269 279 295 

















Barley varieties: Time of planting x time of flowering 
To determine the flowering response of a wide range of barley 




Times of planting in blocks, varieties randomized within 
blocks 
50 cultivars collected from overseas by Rodger Boyd 
(University of Western Australia) or sent to him from New 
Zealand. Most are of European origin or are derived from 
crosses of European material. 
3 planting dates 
April 15, May 14, June 11 
2 
Hill plots, 10 seeds per plot at 50 cm spacings 
E.D.R.S. 
As above, in treatments 

































Table 50. Occurrence of "maximum primordia" stage of the shoot apex (day of 
the year) as indicated by the initiation of awns 
Planting date 
Variety (Origin) May 4 May 22 June 9 
Moondyne (WA) 195 220 238 
Stirling (WA) 180 218 234 
WA3073 (UK) 213 236 244 
WI2584 (SA) 183 219 235 
WU36 (?) 223 237 248 
p < (Times) 0.001, LSD 95'!t., 2.7 days 
p < (Varieties) 0.001, LSD 95'!t., 3.0 days 
p < (T X V) 0.001 
LSD 95'!t. (T x V) 6.1 days 
CV'!t. 1.6'!t. 
Table 51. Early rapid elongation (day of the year) as indicated by the 
elongation of the shoot apex and stem to 10 cm 
Planting date 
Variety (Origin) May 4 May 22 June 9 
Moondyne (WA) 208 233 247 
Stirling (WA) 189 229 243 
WA3073 (UK) 229 248 254 
WI2584 (SA) 226 238 250 
WU36 (?) 242 249 257 
p < (Times) 0.001, LSD 95'!t., 3.9 days 
p < (Varieties) 0.001, LSD 95'!t., 4.1 days 
p < (T x V) 0.001 
















Table 48. Occurrence of floral initiation (day of the year) as indicated by 
the "double ridge" stage of the shoot apex 
Planting 
Variety (Origin) May 4 May 22 
Moondyne (WA) 161 179 
Stirling (WA) 159 175 
WA3073 (UK) 174 188 
WI2584 (SA) 159 179 
WU36 (?) 174 192 
p < (Times) 0.001, LSD 95'\, 3.0 days 
p < (Varieties) 0.001, LSD 95'\, 3.1 days 
p < (T X V) N.S. 
LSD 95'\ (T x V) 6.3 days 
CV'\ L9'\ 







P < (Times) 
P < (Varieties) 
P < (T x V) 








0.01, LSD 95'\, 3.0 days 








































































Table 46. Duration, planting to anthesis (days) 
Planting date 
Variety (Origin) May 4 May 22 June 
Moondyne (WA) 133 132 121 
Stirling (WA) 117 114 109 
WA3073 (UK) 146 141 131 
WI2584 (SA) 136 125 118 
WU36 (?) 150 143 132 
p < (Times) 0.001, LSD 95'\, 3.6 days 
p < (Varieties) 0.001, LSD 95'\, 3.1 days 
p < (T X V) 0.1 
LSD 95'\ (T X V) 6.5 days 
CV'\ 2.9'\ 
Table 47. Duration, planting to physiological maturity (days) 
Planting date 
Variety (Origin) May 4 May 22 June 
Moondyne (WA) 182 171 162 
Stirling (WA) 175 164 148 
WA3073 (UK) 182 173 167 
WI2584 (SA) 175 164 148 
WU36 (?) 184 183 170 
p < (Times) 0.001, LSD 95'\, 2.2 days 
p < (Varieties) 0.001, LSD 95'\, 3.1 days 
p < (T x V) 0.1 




































Table 118. Lodging 4/11/87 scored as a per-cent of plot lodged, w
here 0 is no 







p < (Aphicide) 
p < (Granules) 
p < (Variety) 
p < (A X G) 
p < (A x V) 
p < (G x V) 
p < (A X G X V) 






1 2 3 4 
23 28 32 28 
5 5 3 2 
33 33 55 62 
0 0 0 0 
15 17 23 23 
0.11 LSD 95%1 4% lodging 
N.S.I LSD 95%1 3% lodging 
0.0011 LSD 95%1 5% lodging 
N.S.I LSD 95%1 5% lodging 
0.0011 LSD 95%1 7% lodging 
N. s. I LSD 95%1 6% lodging 
N.S. I LSD 95% 
9% lodging 
28 
-79-
Mean 
(variety) 
28 
4 
46 
0 
19 
Difference 
(2-4) 
0 
3 
-28 
0 
